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Fishery Resources off Youngkwang
II. Species Composition of Catch by a Otter Trawl
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Demersal fishery resources were collected by an ofter trawl in May, August and November 1996 at 9 stations
off Youngkwang. And they were compared with the data obtained by a stow net. Of 73 species identified,
assemblages were consisted of 63.0% in fish, 14% in shrimps, 14% in crabs, 5% in cephalopods and 3% in
gastropods. Johnius grypotus, Palaemon gravieri, Crangon hakodatei, Cynoglossus joyneri, Collichthys niveatus
predominated in abundance, consisting of 64.4% in the number of individuals. Catch by an oiter trawl consisted
mainly of demersal fishery resources, while catch by a stow net consisted mainly of pelagic fishery resources.
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Fig. 1. Map showing the sampling stations of fishery
resources by an otter trawl (full circle) and
those of sediments (open circle) off Young-
kwang,
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Fig. 2. Distibution of sediment type (upper), mean
grain size (middle) and sorting value (lower)
off Youngkwang.
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Table 1. Species composition of fishery resources collected by an otter trawl off Youngkwang in May, August,
November 1995. N and W represent the number of individuals and biomass in grams per 4,500 m,

respectively
Month Relative
MAY AUG NOV MEAN abundance

Species N W N W N W N W N% W(%)
Fishes

Argyrosomus argentatus 0 6.3 1 954 116 4379 39 1799 446 194
Chaeturichthys stigmatias 17 1911 0 23 57 502.8 25 2321 282 250
Coilia nasus 1 320 1 102 2 29.8 1 240 013 026
Coliichthys niveatus 208 839.0 4 154 11 583 74 3042 846 328
Conger myriaster 0 52 0 16.7 0 73 000 008
Ctenotrypauchen microcephalus 1 4.6 0 1.5 0.03 002
Cynoglossus abbreviatus 1 1257 32420 1 394 2 1357 019 146
Cynoglossus joyneri 177 25903 18 2546 50 6618 82 11689 931 1261
Cynoglosus robustus 2 1310 1 437 008 047
Dasyatis akajei 0 520 0 156 0 1000 0 559 0.01 0.60
Hapalogenys mucronatus 0 662 0 221 000 024
Hapalogenys nitens 0 0.6 0 02 0.01 0.0
Hemitripterus villosus 0 1000 0 333 0.00 036
Ilisha elongata 0 57 1 74 0 44 002 005
Inimicus japonicus 0 112 0 39 0 50 001 005
Johnius grypotus 352 22400 109 12520 10 143 157 11688 17.88 126l
Konosirus pundtatus 2 1389 0 33 1 12.8 1 51.7 010 056
Leioganthus nuchalis 2 70 0 3.6 7 263 3 12.3 033 013
Liparis tesseatus 3229 3 24989 2 8406 022 907
Lophiomus setigerus 1 2883 0 9.1 003 104
Nibea albiflora 0 8.1 0 9.8 1 194 0 124 003 0.13
Pampus argenteus 28 5244 13 96.8 14 2071 157 223
Pampus echinogaster 1 9.0 1 18.1 1 9.0 007 0.10
Platyceohalus indicus 2 1798 17 11523 1 159 7 4493 074 485
Pseudorhombus cinnamoneus 0 122 0 41 0.00 004
Pseudosciaena crocea 0 46 0 15 000 0.12
Pseudosciaena polyactis 0 64 0 248 1 158 0 157 003 017
Raja kenojei 0 1599 0 533 0.00 058
Repomucenus koreanus 2 50 1 42 1 83 1 58 0.16 0.06
Repomucenus richardsonii 0 7.5 0 25 0.00 003
Sardinella zunasi 3407 1 136 011 015
Scomber japonicus 0 93 0 31 0600 003
Sillago sihama 0 30 35 8381 12 2804 133 3.02
Sphyraena pinguis 0 213 1 117 0 110 003 012
Stipima tenuifilis 0 69 2 212 2 142 1 14.1 041 0.15
Suggrundus meedervoorti 0 721 0 240 000 026
Synechogobius hasta 0 96 0 30.6 0 134 000 0.14
Taenioides rubicundus 9 91.9 3 30.6 035 033
Takifugu niphobles 0 1.7 0 6.7 7 1843 2 642 028 0.69
Takifugu rubripes 0 19 0 06 0.00 001
Thryssa kammalensis 1 59 3 200 0 0.8 1 89 0.16 0.10
Triaenopogon barbatus 3206 1 6.9 011 007
Triakis scyllium 0 2056 0 685 000 074
Trichiurus lepturus 1 214 0 7.1 0.04 0.08
Tryssa adelae 2 189 1 63 0.08 007
Zebrias zebra 0 58 0 144 0 6.7 000 007
Subtotal 771 67487 229 48318 299 55431 433 57079 4931 61.58
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Table 1. {continued)

Month  pay AUG NOV MEAN ~ Relafive
Species N W N W N W N W N®%W(%)
Crabs
Charybdis bimaculata 1 9.0 0 3.0 0.04 0.3
Charybdis japonica 4 2020 14 3641 2 1199 7 2287 076 247
Helice tridens tridens 0 43 9 66.0 3 234 034 025
Matuta lunaris 39 3693 74 8457 38 4050 429 437
Oratosquilla oratoria 15 2484 27 5631 92 28303 45 12139 510 13.10
Oregonia gracilis 0 1.1 0 04 000 - 000
Orithyia sinica 0 537 0 420 0 144 0 367 0.01 040
Parthenope (platylambrus) validus 0 5.6 0 19 000 D02
Portunus japonica 7 5282 1 1708 3 1699 4 2896 041 312
Raphidopus ciliatus 1 39 0 87 3 37 1 54 014 006
Subtotal 66 14055 116 20043 110 32143 97 22080 1110 23.82
Shrimps
Alpheus japonicus 14 339 11 243 8 194 09 021
Crangon hakodatei 320 5320 107 1773 1215 191
Leptochela glacilis 18 222 0 0.6 6 76 068 0.08
Metapenaeopsis dalei 2 8.1 1 27 007 003
Metapenaeus joyneri 28 1627 7 200 2 137 12 655 141 071
Palaemon gravieri 368 10083 0 13 88 2047 152 4048 1731 437
Parapenaeopsis hardwickii 27 1021 9 340 1.03 037
Parapenaeopsis tenellus 31 364 10 211 1.18 013
Penaeus chinensis 4 1213 1 129 0 33 2 458 0.19 049
Trachypenaeus curvirostris 27 611 4 9.4 21 387 17 384 197 041
Subtotal 441 13933 57 1679 475 8618 324 8077 3694 871
Cephalopods
Loligo beka 0 1.7 22 1022 4 139 9 393 100 042
Octopus ocellatus 2 1012 0 14 29 9402 10 3476 117 375
Octopus minor 0 64 0 51.1 0 192 001 021
Sepia esculenta 1 148 0 36.1 0 170 005 018
Subtotal 21093 23 1184 34 10413 20 4230 223 456
Gastropods
Glossaulx didyma 7 2152 2 70.8 3 953 033 103
Rapana vensosa 0 246 1 350 0 199 002 021
Anadara subcrenata 0 56 0 19 0.00 0.02
Subtotal 7 2398 2 113 3 170 036 126
Echinodermata
Hemicentrotus pulcherrimus 1 7.8 1 84 1 54 006 096
Total 1280 96568 433 73700 921 107804 878 9269.1 100.00 100.00
Number of species 42 49 58 74
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Table 2. Eigen value, variance and cumulative vari-
ance of the components determined by prin-
cipal components analysis of species com-
position by sampling stations of fishery
resources collected by an otter trawl off
Youngkwang in 1995

Eigen value Variance  Cumulative variance
1 9.92 27.56 27.56
2 771 2143 43899
3 341 9.48 5847
4 240 6.67 65.15
5 2.14 595 71.10
34 0.00 0.00 100.00
35 0.00 0.00 100.00
36 0.00 0.00 100.00
6
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Fig. 3. Scattered diagram showing the sampling
stations on the I-IT principal axes. They are
determined by principal component analysis
of species composition of fishery resources
collected by an otter trawl off Youngkwang
in 1995.

Z zAA 7 AL 2HFRY Fo)E JFAEAE
23 A¥¥9 (Fig 4, 93322 3499 C1AFS
AL FAE 025 $FAM 49 HAHo] FAAHL,
$AE 050 FEAHE Y dAZT ¢F9 FH
(A3, C3, CDAA 2dF57 2%, 5% AH
#AF3E Al A2, B3 AHEAME 28FF7 AU
849 g ZHE B&9 AHHO YA 3e FHA
A2, A3 AAE YR Y3, 2FEE wet Bl C2
AR E0 FHHNLY FAE 044 FFAA 2FE
AAET A FQY. 19 11€dE 94 fAE
0.505F A A2, A3 A Frt +EEHAE, 9%

44 B¥H

981% AAQ B3, C3, C2AH 28547 2onay
3]

E7t RAM
29 AolE BN 9% AANEY A%, fAE

0455F A 572 JHAAD (Fig. 5). ‘A’ FE=
Z A% (Trachypenaeus curvirostris), A (Konosirus
punctatus), 212 %% A% (Alpheus japonicus), £A
(Portunus japonica), Le®|A$-, FHe 622

Fig. 4. Distribution illustrating the station association
of fishery resources collected by an otter trawl
off Youngkwang in 1995, They are grouped in
level 0.25 similarity index by months; May
(upper), August (middle) and November
(lower). Solid line and broken line represent
the group in level 0.50 and 0.44, respectively.
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Fig. 5. Dendrogram illustrating the species association

Youngkwang in 1995,

A A1ZE¢ EE FHAA AJE Foldch ‘B
28% WH, 9A (Octopus minor), F&, HA
7] (Sphyraena pinguis), 78] (Ctenotrypauchen
microcephalus), %% (Synechogobius hasta)®} 6%
o2 543 1144 AAHAL. ']C Fe =37te g
(Dasyatis akajei), "} A (Helice tridens tridens), &%
71 (Pseudosciaena polyactis)¥) 3%2.2 397 1194
28399 oA ‘D FIlE FWANS (Lepto-
chela glacilis), ¥4 (Takifugu niphobles), &T&

Raja kenojei
of fishery resources collected by an ofter trawl off

22 0] (Glossaulaxdidyma), 78Xt (Cynoglossus robus-
tus), ¥l (Cynoglossus abbreviatus) ) 5% 2.2 84}
F2 AQden, ‘B #3< ¥9A (Orthyia sinica),
€9 (Coilia nasus), T %4 (Repomucenus korea-
nus), Wa, B, FA, Froy 1% F2 5€9)
AHE Fog A 283 A 4% (seasonal
migrant species) ¢tk ¥ FEL B¥Hez
2838 AN EZ (temporary migrant species) &2
Badd.
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ZANIERT 4% AU ARL AHTY 224
AolE FAE AT An, AAL Aot 4 AR
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n2t vhAe]l Y AE FHRY Aole AMY Folw
4 &S 9ujstan

LHEZ 98 MAGe AT AH dFL F
G Qe B4 7o 233, A& AL Wkt
Iy FEFY Z$o= Hwang et al. (1998)9] 52
W A3 2ol o{Y AAFY AEF] we AEd
23y ¥ ¥ BYY £ $4%9 UHg &7
go] 5 Wl oFaA Ay 9sjo)A d%F3}n
ol Ad37] fstd dtoz Ui Aoz 494
1o} (Song, 1988; Lee and Kim, 1992; Lee, 1996). &3
of 9% A% HEFE wole 2 A ST 4~629)
4t 33 (Kim, 1977), dE4e AFHA gt
7H&ol ofd AAIL Al 83T o] 2RH e
olF A&E ofd MAEe] HFoz RHdiex, d¢
£ 2 7ol 2EAE ¢ 4 g0 2HEEY A7
HA gt} @] o] A7l AJE FEF R
2 ol BEF7loed, EFrle Ed Adde o Fu
ALFEg 97 Addste g Ads BEFoR o
43+ Aoe wvdn,

QEEE A7} o] FolAHE 19954 5€, 898 2 11¥
o 2& BRANM AL FE %o & 2AE (Hwang et
al, 1998)¢} wiw3tdc} (Table 3). 7HA s AAFL
AU P Aole oy 599 ¥ gol 8ddE Yo}
A7t 119 A Frhste AZe] wE AEFe

A5 ANAY B2 RIHETA  Aolg BolA
AUt 2 dgEe 25T JF $H 4] e
UE 5499 119de we v AEFL Foy 4y
FEol E1F 28 c s¥dle # dYEI A Y
BEEH AFFY 2d Add 9% 54L& 2y
SEHEEF FEZA 98 v A7]o) HJE FANE
e FA FOoR AUE o&3E £ £ AY ¥
A FAHE AR vy 28y 437014, A
A7 $3FL Aolg EYT &, LHEE 99
sEde azu S, e, 420, FMY Fo FE
o] W, FEI4 g W, 53, £4Dl, F
W7l S ol F2 AJHUT. T8, 884 LHEE
o A= WHE, A, BE, Bol Fo] $H3gen,
R, 857, 3, A 5o FEHGA F2 H3HY
SAZ Fo)rk YA Yol wFAFAS, BTA
AZMA, 2HAS Fo] QHEEY AJHUZ,
FEgd JHNE tFEAFAS, Y, 2LGENS,
IS o] A3t AAWEe wE HERA)
o) 7} vERETh

FAYG el AFw opiivte] $HolFE EF
ARAE A3 olfolth (Lee, 1989; Lee and Hwang,
1995; Lee, 1996). E38, AEUde= Ao @HzA
A olF MY HAEY Fd g F/ME olFeR
FHHUL (Lee, 1996; Lee et al, 1997), FEA+&
AAHA At &7 ¥ g I8l Fo2 3
At (Lee, 1996; Lee et al, 1997). £ dAF3 A
AAE HHEZA AHAgM AR HHE] LA
2X FAd, U, FEYH 5 AYHFES A5
€ oEYde ALAEY = AU

Table 3. Comparison of the number of species, number of individuals, biomass and diversity index of the
demersal fish collected by an otter trawl and pelagic fish collected by a stow net at the same sampling
stations during the same sampling periods of 1995

This study Hwang et al. (1998)
May Aug Nov May Aug Nov

Number of
species 42 49 58 45 36 43
Number of
individuals 1,280 433 921 6,879 4,846 15,064
Biomass (g) 9,657 7,370 10,780 31,640 24,633 44,060
Diversity c
index () 1.88 2.50 237 1.68 2.00 135
Dominent P. gravieri  J grypotus  C. hakodatei J. grypotus  T. kammalensis C. hakodatei
species 1n J grypotus M. lunaris A. argentatus M. joyneri L. beka T. kammalen-
sis
numbers C. niveatus  S. sihama O. oratoria C. niveatus M. joyneri A. japonicus

C. joyneri P. argentius __ P. gravieri L. glacilis S. tenuifilis P. gravieri




g4 &gt Otter Trawl A1 gAY 224 747

2 9

19953 549, 99, 1190 F3T UMM LHEER
AFF FAREY F24E Hostn, 22 A7
FELAA AJE Fd4EFH vusd g3 2§
FAAAY E4& THSHAD BT %A A
NX FY F 13FY FANE 2L, o)F
AR 63%, FEF 5%, E=F 3%, AF 14%,
A$F 14% 00tk MA G W (Johnius grypotus),
aHH S (Palaemon  gravierd), WFAFMNS$
(Crangon hakodatei), ) (Cynoglossus joyneri),
72 o] (Collichthys niveatus)7t A2 644% 8 3|
gt AT 2L A7l 22 AN APE
FE o3 AR v Ay, ANFoR FEG
de HAYYEc) HEEdE AMFAAES $4
st} AL g 249 ol HYr)

At =

4F F A &L FA AdU &¥E 24
FAERUY, & ATe BT FHA (B3 oA
AGTIU MeAd % g4z d¥oz 49
HASE Wy

i}
ok

S

Allen, L.G. 1982. Seasonal abundance, composition and
productivity of the littoral fish assemblage in upper
Newport Bay, California. Fish. Bull, U.S., 80, 767~790.

Choe, B.R. 1992. Illustrated Flora & Fauna of Korea. Vol.
33, Mollusca II. Samhwa Publishing Co., Seoul, 860pp.
(in Korean).

Chyung, M.K. 1977. The Fishes of Korea. Ilji-sa Publishing
Co., Seoul, 727pp. (in Korean).

Davis, J.C. 1978. Statistics and Data Analysis in Geology.
Wiley, New York, 550pp.

Folk, RL. 1966. A review of grain-size parameters. Sedime-
ntology, 6, 73~93.

Folk, RL. and W.C. Word. 1957. Brazos River bar. A study
in the significance of grain-size parameters. J. Sed. Pet.,
27, 3~21.

Haedrich, RL. and S.0. Haedrich. 1973. A seasonal survey
of the fishes in the Mystic River, a polluted estuary in
downtown Boston, Massachusetts. Estuarine and Coas-
tal Marine Science, 2, 59~73.

Hillman, R.E., N.W. Davis and J. Wennemer. 1977. Abu-
ndance, diversity, and stability in shore-zone fish

communities in an area of Long Island Sound affec-
ted by the thermal discharge of a nuclear power sta-
tion. Estuarine and Coastal Marine Science, 5, 355~
381.

Hwang, D, YJ. Im, Y.C. Kim, HK Cha and S.H. Choi.
1998. Fishery resources off Youngkwang - I Species
composition of catch by a stow net. J. Korean Fish.
Soc,, (in press).

Jaccard, P. 1908. Nouvelles. recherches sur la distribution
florale. Bull. Soc. Vaudoise Sci. Nat,, 44, 223~270.
Kim, H.S. 1973. lllustrated Flora & Fauna of Korea. Vol. 14,
Anomura & Brachyura. Samhwa Publishing Co., Seoul,

694pp. (in Korean).

Kim, H.S. 1977. Iilustrated Flora & Fauna of Korea. Vol 19,
Macrura. Samhwa Publishing Co., Seoul, 414pp. (in
Korean).

Kim, LS. and EJ. Kang. 1993. Coloured Fishes of Korea.
Academy Publishing Co., Seoul, 477pp. (in Korean).

Kim, YU, YM. Kim and Y.S. Kim. 1994, Commercial Fi-

™ Sshes of the Coastal and Offshore Waters. Yemoon-sa
Publishing Co., Pusan, 299pp. (in Korean).

Lee, T.W. 1989. Seasonal fluctuation in abundance and
species composition of dmersal fishes in Chonsu Bay
of the Yellow Sea, Korea. Bull. Korean Fish. Soc., 22
(1), 1~8 (in Korean).

Lee, TW. 1991. The demersal fishes of Asan Bay - I. Opti-
mal sample size. Bull. Korean Fish. Soc., 24 (4), 248~
254 (in Korean).

Lee, TW. 1993. The demersal fishes of Asan Bay - II. Spa-
tial variation in abundance and species composition.
Bull. Korean Fish. Soc., 26 (5), 438~445 (in Korean).

Lee, T.W. 1996. Change in species composition of fish in
Chonsu Bay - 1. Demersal fish. J. Korean Fish. Soc.,
29 (1), 71~83 (in Korean).

Lee, TW., HT. Moon and S.S. Choi. 1997. Change in spe-
cies composition of fish in Chonsu Bay - 2. Surf zone
fish. J. Korean Fish. Soc.,, 9 (1), 79~90 (in Korean).

Lee, TW. and K.C. Kim. 1992. The demersal fishes of Asan
Bay - II. Diumal and seasonal variation in abundance
and species composition. Bull. Korean Fish. Soc., 25
(2), 103~114 (in Korean).

Lee, TW. and SW. Hwang. 1995. The demersal fishes of
Asan Bay - IV. Temporal variation in species composi-
tion from 1990 to 1993. Bull. Korean Fish. Soc., 28 (1),
67~79 (in Korean).

Lenarz, W.H. and P.B. Adams. 1980. Some statistical consi-
derations of the design of trawl surveys for rockfish
{Scopaenidae). Fish. Bull, U.S,, 78, 659~674.

Lindberg, G.U. and ZV. Krasyukova. 1969. Fishes of the
Sea of Japan and the Adjacent Areas of the Sea of
Okhotsk and the Yellow Sea. Part HI. Translated in
English by Israel Program for Scientific Translations,
Jerusalem, 498pp.



748 U5 - 9 - 539 -

Lindberg, G.U. and Z.\V. Krasyukova. 1989. Ibid, Part TV.
Translated in English by Balkema, Rotterdam, 602pp.

Livingston, RJ. 1976. Diurnal and seasonal fluctuations of
organisms in a north Florida estuary. Estuarine Coas-
tal Mar. Sci, 4, 373~400.

Masuda, H., K. Amaoka, C. Arago, T. Ueno and T. Yo-
shino (eds.). 1984. The Fishes of the Japanese
Archipelago. Text and Plates: 437pp.+370pls.

McErlean, AJ, S.G. O’Conner, JA. Mihursky and ClI.
Gibson. 1973. Abundance, diversity and seasonal
patterns of estuarine fish populations. Estuarine and
Coastal Marine Science, 1, 19~36.

Nash, RD.M. and R.N. Gibson. 1982. Seasonal fluctua-
tions and compositions of two populations of small
demersal fishes on the west coast of Scotland. Estua-
rine, Coastal and Shelf Science, 15, 485~495.

Oviatt, C.A. and S.W. Nixon. 1973. The demersal fish of
Narragansett Bay : An analysis of community struc-
ture, Jdistribution and abundance. Estuarine and
Coastal Marine Science, 1, 361~378.

Shannon, C.E. and W. Weaver. 1949. The Mathematical

Appendix I. Sediment analysis off Youngkwang

#84

- EFH

Theory of Communication. Ilinois Univ. Press, 117pp.

Song, H.S. 1988. Age, growth and reproductive ecology of
two Sciaenid fishes, Johnius belengerii and Argyroso-
mus argentatus, in the coastal waters of the Yellow
Sea, Korea. MS Thesis, Chungnam Nat'l Univ., 87pp
(in Korean).

Taylor, C.C. 1953. Nature of variablity in trawl catches.
Fish. Bull, US,, 76, 617~627.

Wright, JM. 1988. Seasonal and spatial differences in the
fish assemblage of the non-estuarine Sulaibikhat Bay,
Kuwait. Mar, Biol,, 100, 13~20.

Yoo, J.S. 1976. Korean Shells in Colour. Ilji-sa Publishing
Co., Seoul, 196pp. (in Korean).

Youn, CH. 1996. A Study on the Systematics and Morpho-
logy of the Families Engraulidae and Clupeidae (Pis-
ces. Clupeiformes) from Korea. Ph. D. Thesis, Chon-
buk Nat1 Univ., 180pp. (in Korean).

1998 34 199 A%
19989 99 10 ¢

Station Mean size (p) Sorting  Skewness Kurtosis Sand (%) Silt (%) Clay (%) Type of sediment

Cl1 5.13 097 200 1.45 27 923 50 silt

1 7.00 2.26 0.86 0.63 15 612 373 clay

2 3.10 1.18 122 1.96 820 14.6 34 silty sand

3 347 2.52 1.01 142 669 233 9.8 silty sand

4 3.07 045 1.70 1.23 96.3 37 0.0 sand

5 3.00 0.40 1.99 1.33 973 2.1 0.0 sand

6 ENE) 0.37 240 1.33 96.5 36 0.0 sand

7 6.30 2.30 1.26 215 21 8.0 17.5 silt

8 6.20 3.05 098 145 223 56.9 20.9 sandy silt

9 397 0.88 146 095 58.2 418 0.0 silty sand
10 430 0.74 173 1.07 319 68.1 0.0 sandy silt
11 347 047 242 123 86.0 140 0.0 silty sand
12 497 1.75 1.62 231 12,6 719 9.9 sandy silt
13 5.07 1.54 1.63 2.05 9.8 840 6.2 silt
14 4.80 125 1.96 2.09 127 823 50 sandy silt
5 430 0.65 1.94 1.05 30.0 70.0 0.0 sandy silt
16 7.03 2.99 1.03 1.15 49 69.6 255 silt
17 37 0.63 1.51 1.00 854 14.6 0.0 silty sand
18 433 1.61 1.64 2.79 44.1 4382 7.1 sandy silt
19 297 0.37 207 0.90 98.7 1.3 0.0 sand




